Comparison of the microgel electrophoresis assay and other assays for genotoxicity in the detection of DNA damage.
Genotoxic agents can be detected by measuring DNA damage which result in the migration of DNA from single cells in agarose, using an electrophoretic field under alkaline conditions. The alkaline microgel electrophoresis technique was compared with in vitro structural chromosomal aberration (SCA) and mutation assays using V79 Chinese hamster lung cells and in vivo assays such as the bone marrow micronucleus assay in mice and a hepatocyte DNA repair assay in rats. Genotoxicants tested were those routinely used as positive control compounds in the various assays. In vitro assays included liver S9 for metabolic activation of cyclophosphamide (CP) for the SCA assay and benzo[a]pyrene (BP) for the mutation assay. A highly significant increase in DNA migration was induced by these agents under circumstances where a significant increase in DNA damage was detected using other endpoints. The alkaline microgel electrophoresis assay thus demonstrated the ability to detect DNA damage coinciding with the induction of DNA damage detected in these other assays for genotoxicity.